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Abstract: In this study, we examined the individual and socio-environmental factors that 
mediate differential self-reported experiences of climate change in coastal communities in 
Lagos, Nigeria. Binary complementary log-log multivariate regression was used to model 
residents’ experiences of changing rainfall patterns, ocean surges, and flood events. An analysis 
of both compositional and contextual factors showed that there were urban communities 
where vulnerability to flooding tends to be clustered, and that this was not fully explained 
by the characteristics of the people of whom the community was composed. This study, thus, 
underscores the importance and complex nature of the interaction between personal and 
socio-environmental determinants in shaping climate change experiences and vulnerability 
of individuals across coastal neighbourhoods. Key findings suggest certain sub-populations 
as well as geographic clusters in Lagos require special attention from disaster mitigation 
experts and policy makers. 








Climate change impacts are usually exacerbated by a combination of climate stressors (e.g., drought, 
storms, floods) and other factors, such as socio-environmental conditions, disease outbreaks, environmental 
degradation over time and other not easily discernible social factors e.g., governance and institutional 
policy which creates inequalities and tensions over access to resources [1,2]. The impacts of climate 
change are expected to disproportionately affect coastal areas where population density is high and still 
increasing [3]. In this context, Africa is considered to be especially vulnerable. For instance, by 2015, 
three coastal megacities of at least 8 million inhabitants will be located in Africa [4,5]. Climate change 
is one of the most serious environmental and human threats undermining development and environmental 
sustainability especially in West Africa where several million people regularly suffer impacts from 
droughts and floods [6]. Forty percent of the population of West Africa lives in coastal cities, and it is 
expected that the 500 km of coastline between Accra and the Niger delta will become a continuous urban 
megalopolis of more than 50 million inhabitants by 2020 [7]. The probability that sea-level rise could 
increase flooding, particularly on the coasts of Western Africa is high [8], and may have implications 
for health [9] particularly diarrhoea, cholera and malaria [10,11]. 
On the coasts of Western Africa, Nigeria is considered one of the countries whose coastal population 
is most vulnerable to the biophysical and social impacts of climate change [11,12]. Nigeria has a 
population of 150 million distributed across 36 states consisting of 774 local governments and more than 
250 ethnic groups [13]. This heterogeneity suggests that the experience of climate change impacts on 
the population will be differential across the various geographical regions of the country. Much of 
Nigeria’s densely populated and increasingly urbanized 800-km-long southern coast is less than six 
metres above sea level; the Delta region, with its easily flooded network of estuaries, rivers, creeks, and 
streams, sits especially low, as does Lagos [14]. The evidence of climate change impacts in Nigeria is 
quite compelling [15,16]. Over the past forty years recorded volumes of torrential rains increased 20 
percent across various southern Nigerian states, some of which already experience up to 4000 mm of 
rainfall a year, with wet seasons lasting six to eight months [17]. Wheeler [18] found that the homes of 
9.7 million Nigerians could be vulnerable to rising seas by 2050. Nigeria’s economy relies heavily on 
climate-sensitive occupations—farming, fishing, and logging which occupy 70 percent of the workforce, 
contribute over half of GDP, and account for the majority of jobs created recently [19]. According to 
DFID [20], without a strong response, climate change would cost the country between 6 percent and 30 
percent of its GDP by 2050, worth between $100 billion and $460 billion. 
Climate change has been claimed to have low salience as a risk issue because it cannot be directly 
experienced [21,22]. Being a statistical phenomenon (as climate is defined in terms of average weather) 
climate is not directly observable [21]. Large random fluctuations of climate variables over time make 
it less likely for people to precisely detect small climate trends [21]. However, this understanding is 
debatable because personal factors such as strength of belief in local effects of climatic change have 
been shown to correlate strongly with responses to climate extremes [23,24] and there is a growing body 
of literature on the hypothesis that personal experience of climatic hazards (and/or its effects) explains 
some of those responses [24–26]. Collection of empirical data on personal experiences of climate change 
is very recent [27], and until now the hypothesis has remained untested. This study is salient because it 
is one of the first to explore how personal and socio-environmental factors influence self-reported 
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experience and perception of climate change by residents of coastal areas. In this paper, we use  
climate-related events such as rainfall, ocean surges and flooding as proxies for describing respondents’ 
experience of climate change. 
Personal and socio-environmental factors have complex influence on perceptions and vulnerability 
and may as well affect the capacity to adapt to climate change impacts at the individual, household or 
neighborhood levels [28]. In particular, they may contribute either directly or indirectly to the emergence 
of social vulnerability through overexploitation of land and resources, environmental degradation, 
population explosion, and the unequal distribution of wealth and the lack of appropriate public policies. 
Personal experience of climate change by humans differs in many respects from the occurrence of 
climate change or climate extremes in the biophysical environment [22]. In fact, there are clear conceptual 
differences between the two phenomena. Weber [26] distinguishes one from the other and indicates that 
cognitive processes (e.g., perceptions) are experienced-based while stochastic (probabilistic) processes 
are description-based. Furthermore, humans and the biophysical environment have entirely different 
time horizons. The recall bias, of the sort that humans are predisposed to, is not the same for the 
biophysical environment [29,30]. In humans, memory is rather short even for events (such as floods) 
that appear to be indelible in the minds of those who have previously encountered it. With time, it fades. 
Hitherto, scholars predominantly focused on using time series analyses to model climate change. A 
few studies have considered how cognitive processes such as climate change perceptions mediate or 
shape human action. These include experiential learning [31,32], perceptions and realities of indigenous 
societies [33], psychological barriers to climate change mitigation [34], and the role of cognition and 
culture in enhancing adaptive capacity [35]. Beyond these, not much attention has been given to  
self-reported experiences of climate change in urban context in sub-Saharan Africa. Yet, human action 
is predominantly a function of perception or cognition rather than stochastic considerations [24]. Human 
action, here, includes coping, adaptation, mitigation, risk aversion, etc. With few exceptions, research 
on climate change and the vulnerability nexus in Nigeria has disproportionately focused on the 
biophysical component [13,17,36] and to a limited extent on the social impacts. In the case of the latter, 
previous researchers have emphasized how climate change could affect individuals and groups of low 
socio-economic status (i.e., the socially vulnerable). This provides very limited explanation of 
differential experience of climate impacts among and across people of different socio-economic status. 
In particular, there is a growing consensus that personal capabilities alone may be inadequate to reduce 
or reverse current vulnerability trends at the population level, as individuals are embedded within social 
and physical environments that may also play a significant role in shaping vulnerability [37,38]. What 
is therefore needed is a focus on a broader range of socio-environmental determinants towards a more 
complete picture of how and why vulnerability occurs in its current form at the state level in order to 
push the frontiers of knowledge on how this growing public concern may be addressed. Moreover, the 
relative importance and interaction between socio-environmental and climatic factors remain to be 
elucidated in the climate change literature, thus it warrants further investigation. The purpose of this 
paper is therefore, to contribute to the literature on the relationship between socio-environmental 
conditions of individuals living in different neighbourhoods and their degree of experience or  
self-reported observation of climate change, paying special attention to the coastal city of Lagos, Nigeria. 
We conceptualise socio-environmental factors as intervening variables between climate change 
perception and human action. Consistent with [28], we hypothesize that those with fewer resources will 
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likely report experience of greater climate change effects, since resources (such as income, information, 
social network, and technology) may act as a buffer between climate change and its associated impacts. 
Specifically, social network can make a difference in how individuals perceive and cope with climate 
change [39,40]. This article empirically delineates the feedback relationship between the differential 
self-reported experiences of climate change by coastal populations and socio-environmental conditions 
in the Nigerian context. To achieve this objective, the next section presents our theoretical framework 
followed by the data collection technique, and measures of self-reported experience of climate change 
and explanatory variables used in this study. The results and discussion provide the relationships between 
individual and socio-environmental factors, on the one hand, and differential self-reported experience of 
climate change, on the other hand. Finally, the last section summarizes the main conclusions. 
2. Theoretical Framework 
In simple terms, vulnerability means the propensity to be harmed or affected by a stressor. The 
predisposition to harm varies geographically, over time, and among different social groups. There are many 
conceptualizations and applications of vulnerability in different disciplines [41–43]. In hazard and climate 
change research two broad interpretations of vulnerability stand out. The first interpretation considers 
vulnerability as an outcome of the net impacts of climate change on a given population or system [44]. 
This focuses on the end result of exposure and susceptibility to particular climate hazards such as flood 
and drought, which could lead to loss in crop yield, ecosystem damage or human mortality [45]. The 
second interpretation considers vulnerability as inherent and as such the focus is less on the end point of 
climate change impact but rather on underlying socio-economic and institutional factors that give rise to 
susceptibility to harm, and how these factors change over time and across space [43]. In this formulation, 
vulnerability is something that exists within a society independent of external hazards. This idea of 
inherent or contextual vulnerability has evolved from livelihoods [46] political economy [47] and later 
political ecology approaches [41,43,48]. While each of these approaches explores contextual factors that 
engender differential vulnerability among individuals and groups, their entry points of analysis and 
interventions differ [49]. A “livelihood” approach, for example, focuses on the need to explore and 
reassert the building of assets and capabilities at individual, household and community levels [49], 
whereas the political economy and political ecology approaches draw attention to broader multi-scaled 
social, economic, political, and environmental factors driving vulnerability at any given time [48]. A 
major critique of the three approaches is their failure to effectively incorporate perceptions, changing 
nature and patterns of hazards and how exposure to impacts may change. 
Other scholars combine the hazards, livelihood, and political ecology approaches under “social 
vulnerability framework” to account for individual characteristics, place-based elements, and broader 
socio-environmental, economic and political factors in determining differential vulnerability  
between people in different geographic regions. Social vulnerability lays emphasis on social 
inequalities—specifically social factors that influence or shape the susceptibility of various groups to 
harm and also constrains their ability to respond. Factors considered in case studies have included 
gender, age, race, health, income, employment, type of dwelling unit, household composition, resources 
and information availability, occupancy of high-risk areas, development context, and power-structure in 
society [42,50,51]. These factors tend to intensify the experience of climate change for varying 
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populations. In this study, we draw on social vulnerability approach to examine the interaction between 
individual characteristics and socio-environmental factors in the production of inherent vulnerability to 
flooding and oceans surges, and further explore how “outcome vulnerability” to future flood hazards 
may be predicted from the knowledge gained about individuals’ perceptions of their inherent vulnerability. 
3. Context and Description of Study Areas 
Lagos is one of the world’s megacities at risk from climate change [52,53]. Communities along the 
coast have been hit hard by floods, storm surges, and rising seas, in part, because of the city’s geographic 
location, topography, inadequate infrastructure, poor urban governance and population congestion. 
Lagos grew from 252,000 people in 1952 to 11.2 million in 2011, and is predicted to be 18.8 million by 
2025, making it the largest urban population in Africa [54]. In recent times, several communities in the 
city have been exposed to climate-related events but vulnerability to their impacts is unevenly distributed 
within and across geographic locations. To understand the compositional and contextual factors 
influencing vulnerability, we selected three different study areas: Victoria Island, Ajah and Ijora Badia 
(Figure 1). These areas were selected based on their proximity to the Atlantic Ocean and the Lagos 
lagoon, population size, differential socio-economic status, and availability of risk-reducing infrastructures 
(such as drainage channels, good roads, and waste-disposal systems). 
 
Figure 1. Map of Study Areas. 
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Victoria Island, our first study area, is located on the south of Lagos Island close to the Atlantic Ocean. 
It encompasses Lekki Pennisula and stretches over to the eastern half of Lagos Island to Ikoyi. Ikoyi was 
originally part of Lagos Island until it was later separated by a narrow waterway dug by the British 
colonial government who ruled Nigeria between 1900 and 1960. The colonial administration laid the 
foundation for social and class divide in a spatially visible manner. In no other sector was such division 
evident than in urban development and planning processes, in that, quality housing, drainage channels, 
hospitals and modern infrastructures were concentrated in Victoria Island and surrounding areas where 
the Europeans lived, while the African parts of the city were left to develop haphazardly and were 
characterised by slum conditions [55]. To date, Victoria Island and its annex in Lekki and Ikoyi are the 
most affluent neighbourhoods in Lagos mostly occupied by Nigeria’s political and economic elites. The 
estimated population of Victoria Island is about 100,000 people. Major threats to the area are coastal 
erosion and storm surges. During a storm surge the wave length along the coast which normally range 
from 0.9 to 2 m can exceed 4 m, thereby flooding residential spaces and offices [56]. An added effect 
from sea level rise could mean inundation of the entire Victoria Island-Lekki barrier system and the 
salinization of both ground and surface water, consequently affecting water quality, commerce, tourism 
and properties valued at over $12 billion [35,57]. 
The second study site, Ajah, is situated on the eastern end of Victoria Island. It was originally 
occupied by a small indigenous community of Eti-Osa but has grown to an estimated 60,000 people 
consisting of a high proportion of middle-income groups and a few high-income groups. Residents in 
this area face considerable threats from ocean surges and flooding owing in part to their proximity to the 
ocean and Lagoon. Unlike Ajah and Victoria Island, our third study site, Ijora Badia is a slum located 
on a swampland in mainland Lagos (Figure 1). The area is a densely populated with over 600,000 
residents occupying a total land mass of 1.6 Km2 [55]. This community (which includes Abete, Better 
life, and Badia Central) is characterised by extreme poverty, sub-standard housing, congestion, lack of 
waste disposal services and poor drainage systems. In the past decade, the community has experienced 
an increase in vulnerability to flooding which is not solely explained by the changes in rainfall patterns. 
Human activities—poor land management and alterations to the lagoon environment has allowed for 
frequent flooding in Ijora Badia. 
4. Materials and Methods 
4.1. Survey Data Collection and Sampling 
A cross-sectional survey was conducted with 1003 individuals as part of the Coastal Cities at Risk 
(CCaR) project—Building Adaptive Capacity for Managing Climate Change in Coastal Megacities. The 
larger project focuses on four cities: Vancouver (Canada), Manila (Philippines), Bangkok (Thailand) 
and Lagos (Nigeria). However, in this study, individual indicators and socio-environmental determinants 
for residents from the communities of Ijora Badia, Ajah, and Victoria Island in Lagos, Nigeria were 
examined. The data was collected between May and November 2011. This study was approved by the 
Committee of Research Ethics at Western University, Canada. The study population included male and 
female participants between the ages of 18 and 65 years who were resident in the three communities. The 
study used multistage sampling to obtain representative estimates of residents in the three communities. 
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Based on these communities, 7 neighbourhoods (Badia Central, Better Life, Abete, Ikoyi, Lekki, Ajah 
and Victoria Island) were randomly sampled with probability proportionate to size of neighbourhood. 
Sample weights were then assigned to each resident to take into account variations in selection 
probabilities that occurred during various stages of sampling. The sample size was established assuming: 
a 95% confidence interval (CI), a 3.0% sampling error, and an increment of 10.0% in order to cover 
possible lost data. Based on sample size calculations, a total of 900 respondents were required to give 
the study sufficient power. However, the sample size used for analysis included 1003 subjects, which 
consisted of 453 females and 550 males. 
4.2. Multivariate Regression 
The data were analyzed using the IBM Statistical Package for the Social Sciences (IBM SPSS,  
version 20.0). The impacts of social and environmental determinants on residents’ experience of climate 
change were analyzed by using odds ratios (ORs), established by binary complementary log-log 
regression adjusted for the remaining independent variables included in the regression models. OR = 1 
implies that exposure does not affect odds of outcome; OR > 1 implies that predictor is associated with 
higher odds of outcome; and OR < 1 implies that predictor is associated with lower odds of outcome. 
Only social and environmental predictors that presented a level of significance ≤ 0.20 for association 
with the experience of climate change in the x2 test were included in the complementary log-log 
regression model. All analyses were performed for the whole sample considering the clustering effect. Two 
sets of theoretically relevant factors: compositional (personal and household) and contextual  
(socio-environmental) are important [58] in understanding perception and experience of climate change. 
This informed our decision to select a range of compositional variables including age, gender, highest 
educational attainment, marital status, position in household, household size and composition, ethnicity, 
occupation, income levels and length of stay in current home and the neighbourhood. We also accounted 
for contextual variables such as residential neighbourhood, type of housing, vulnerability of dwelling 
and neighbourhood to flooding, social assistance due to flooding, and access to health and water services. 
Three main outcome variables that reflect differential experiences of climate change were analyzed: 
observations of changes in rainfall patterns over the last 10 years; experiences of ocean surges; and 
experiences of flooding. All outcome variables were dichotomous. The three variables examined 
whether respondents have observed: changes in rainfall patterns or not, coded as (no = 0, yes = 1); 
experienced surges in the oceans or not, coded as (no = 0, yes = 1); and experienced flooding or not, also 
coded as (no = 0, yes = 1). Under the assumption of binary response, there are three potential alternatives: 
the logit model, probit model and complementary log-log model. Both logit and probit links have the 
same property, which is link [π( )] = log[− log(1 − π( ))]. 
This means that the response curve for π(x) has a symmetric appearance about the point π(x) = 0.5 
and so π(x) has the same rate for approaching 0 as well as for approaching 1. In this study, none of the 
outcome variables satisfied this property of symmetry. When the responses are asymmetric in the (0, 1) 
interval, and increase slowly at small to moderate value but increases sharply near 1, as in the case of 
the three outcome variables in this study, a complementary log-log link function is appropriate. In this 
study, observation of changing rainfall patterns (25%, 75%), experience of ocean surges (80%, 20%) 
and experience of flooding (13%, 87%) exhibit asymmetry. Therefore logit and probit models that rely 
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on (50%, 50%) curves were considered inappropriate for modelling them. The complementary log-log 
model gives a better representation and was therefore used for the analysis of the three outcome variables. 
5. Results 
5.1. Descriptive Statistics 
Table 1 shows the summary statistics of the outcome and explanatory variables used in this study. 
Almost 74% of respondents were married. About 61% of respondents were from Ijora Badia (poorest 
community). A large number (80%) of respondents did not own their current dwelling. About 60% of 
respondents had lived in their communities for 5 years or more. Approximately 60% and 80% of 
respondents, respectively, indicated that their current dwelling and residential neighbourhood were 
prone to flooding. Most respondents indicated that they had never received social assistance from 
government as a result of flooding (92%), had no access to social housing (91%), and had to walk more 
than 5 km to access public healthcare services (73%). Cross tabulating using chi-square indicates that 
statistically significant differences exist between males and females in terms of observation of changes 
in rainfall patterns. However, there were no gender differences regarding their reported experiences of 
both ocean surges and flooding. Statistically significant differences exist among the various age groups 
in terms of their reported experiences of the three outcome measures (rainfall, flood and ocean surge). 
Table 1. Descriptive statistics of outcome and explanatory variables (n = 1003). 
Outcome Variables Frequency % 
Noticed Changes in Rainfall Patterns in last 10 years   
No 252 25.1 
Yes 751 74.9 
Experience of Ocean Surge in the last 5 years   
No 804 80.2 
Yes 199 19.8 
Experience of Flooding in the last 5 years   
No 126 12.6 
Yes 877 87.4 
Explanatory Variables   
Personal & Household Factors   
Age   
18–30 209 20.8 
31–40 622 62.0 
41–65 172 17.2 
Gender   
Female 453 45.2 
Male 550 54.8 
Highest Education Level Attained   
Up to Primary 348 34.7 
Secondary 388 38.7 
Tertiary 267 26.6 
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Table 1. Cont. 
Outcome Variables Frequency % 
Marital Status   
Unmarried 257 25.6 
Married 746 74.4 
Position in Household   
Head 547 54.5 
Non-head 456 45.5 
Household Size   
1 to 3 252 25.1 
4 or 5 506 50.5 
6 or more 245 24.4 
Ethnicity   
Yoruba 628 62.6 
Ibo 325 32.4 
Hausa 23 2.3 
Other 27 2.7 
Occupation   
Unemployed 105 10.5 
Civil servant 163 16.3 
Artisan 189 18.8 
self-employed 546 54.4 
Household Income Levels   
N5,000–N15,000 186 18.5 
N15,500–N25,000 232 23.1 
N25,500–N50,000 207 20.6 
N50,500 and above 97 9.7 
will rather not say 281 28.0 
Length of stay in Community    
less than 5 years 399 39.8 
5+ years 604 60.2 
Length of stay in present dwelling   
less than 5 years 432 43.1 
5+ years 571 56.9 
Dwelling ownership   
Owner 205 20.4 
Renters 798 79.6 
Socio-Environmental Factors   
Location   
Ijora Badia 607 60.5 
Ajah 120 12.0 
Victoria Island 276 27.5 
Type of housing   
wooden shack 181 18.1 
wooden on stilts 191 19.0 
Concrete 631 62.9 
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Table 1. Cont. 
Outcome Variables Frequency % 
Vulnerability of housing type to flood events   
No 228 22.7 
Yes 603 60.1 
Refused to answer 172 17.2 
Vulnerability of neighbourhood to flood events   
No 131 13.1 
Yes 810 80.8 
Refused to answer  62 6.2 
Ever received government assistance due to flooding   
No 926 92.3 
Yes 77 7.7 
Access to social housing    
No 913 91.0 
Yes 90 9.0 
Access to water services   
poor water access  569 56.7 
good water access  434 43.3 
Distance to nearest healthcare facility   
5+ km 730 72.8 
Less than 5 km 273 27.2 
5.2. Bivariate Analysis 
Concerning changing rainfall patterns, some interesting results were obtained when we compared the 
bivariate results (tables not reported) with the multivariate analysis. Neighborhood vulnerability to flood 
and distance to health care facility which were not significant predictors of perceived changing rainfall 
patterns became significant at the multivariate level. On the other hand, length of stay in area and access 
to water services lost significance at the multivariate level. In terms of ocean surges, marital status which 
was not a significant predictor of self-reported experience of ocean surges at the bivariate level became 
significant in the multivariate model. However, the relationship between self-reported experience of 
ocean surges and age, position in household, occupation, length of stay in area, type of housing and 
government assistance due to flood, disappeared at the multivariate level. The relationship between 
experience of flood and gender, education, number of people in household, length of dwelling and 
distance to health facility at the bivariate level was not robust and disappeared in the multivariate 
analysis. Nevertheless, regarding the experience of flood, marital status which was not significant at the 
bivariate level became significant at the multivariate level. 
5.3. Multivariate Analysis 
Table 2 shows the multivariate relationship between individual, household level and socio-environmental 
factors on the one hand, and respondents’ experiences of changing rainfall patterns on the other hand. In 
model 1, which accounts for individual and household level determinants, individuals in the 31–40 age 
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group were more likely (OR = 1.41, p ≤ 0.05) to report having experienced changing rainfall patterns 
compared to those in the 18-30 age group. Similarly, individuals in the 41–65 age group were more 
likely (OR = 2.65, p ≤ 0.001) to report having experienced changing rainfall patterns compared to those 
in the 18–30 age group. Length of stay in the community and gender were not significant predictors of 
respondents’ reported experiences of changing rainfall patterns unlike length of stay in current dwelling. 
Surprisingly, individuals who had lived for 5 years or more (OR = 0.34, p ≤ 0.001) in their present 
dwelling were less likely to report observed changes in rainfall patterns compared to their counterparts 
who had lived in their present dwelling for less than 5 years. Individuals who had attained secondary 
education (OR = 0.59, p ≤ 0.001) and those who had attained tertiary education (OR = 0.73, p ≤ 0.05) 
were less likely to report having experienced changes in rainfall patterns compared to their counterparts 
who were educated up to primary level. Married individuals were less likely (OR = 0.72, p ≤ 0.05) to 
report having experienced changes in rainfall patterns compared to unmarried individuals. Non-household 
heads were less likely (OR = 0.64, p ≤ 0.01) to report having experienced changing patterns in rainfall 
compared to household heads. Artisans were less likely to report having experienced changing patterns 
in rainfall compared to their unemployed counterparts. Furthermore, individuals who had monthly 
incomes between 15,500 and 25,000 Naira (up to 160 USD) were more likely to report having 
experienced changes in rainfall patterns compared to their counterparts in the lowest income group (up 
to 95 USD). However, individuals who had monthly income between 25,500 and 50,000 Naira (up to 
325 USD) were less likely (OR = 0.58, p ≤ 0.01) to report having experienced changes in rainfall patterns 
compared to those in the lowest income group. Similarly, Individuals who had monthly income of 50,500 
Naira or more (>400 USD) were less likely (OR = 0.59, p ≤ 0.05) to report having experienced changes 
in rainfall patterns compared to their counterparts in the lowest income group. Individuals of the Hausa 
ethnic group were less likely to report having experienced changing patterns in rainfall compared to their 
Yoruba counterparts. Households comprising of 4 or more individuals were more likely to report having 
experienced changing patterns in rainfall compared to households consisting of 1 to 3 individuals. 
Table 2. Multivariate complementary log-log regression model predicting the experience of 
changing rainfall patterns by coastal communities in Lagos, Nigeria. 
 
Model 1: Personal & 
Household Factors 
Model 2: Socio-Environmental 
Factors 
Variables OR (Robust SE) 95% CI OR (Robust SE) 95% CI 
Age (ref: 18–30) 
31–40 1.41 (0.21) * 1.05–1.90 1.73 (0.30) ** 1.23–2.43
41–65 2.65 (0.54) *** 1.77–3.96 3.42 (0.92) *** 2.03–5.79
Gender (ref: female) 
Male 1.01 (0.14) 0.78–1.31 0.99 (0.15) 0.73–1.34
Respondent Education (ref: up to primary) 
Secondary 0.59 (0.07) *** 0.47–0.73 0.57 (0.08) *** 0.44–0.75
Tertiary 0.73 (0.12) * 0.53–0.99 0.69 (0.15) 0.46–1.06
Marital Status (ref: Unmarried) 
Married 0.72 (0.10) * 0.55–0.95 0.75 (0.11) 0.56–1.01
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Table 2. Cont. 
 Model 1: Personal & 
Household Factors 
Model 2: Socio-Environmental 
Factors 
Variables OR (Robust SE) 95% CI OR (Robust SE) 95% CI 
Position in Household (ref: Head) 
Non-head 0.64 (0.09) ** 0.49–0.83 0.71 (0.11) * 0.53–0.95 
No. People in Household (ref: 1–3) 
4 or 5 1.75 (0.23) *** 1.34–2.27 1.55 (0.24) ** 1.15–2.09 
6 or more 1.49 (0.22) ** 1.12–1.97 1.61 (0.26) ** 1.17–2.22 
Ethnicity (ref: Yoruba) 
Ibo 0.99 (0.11) 0.79–1.23 1.00 (0.15) 0.75–1.33 
Hausa 0.41 (0.13) ** 0.21–0.77 0.40 (0.15) * 0.19–0.84 
Other 1.00 (0.30) 0.56–1.78 1.11 (0.34) 0.60–2.03 
Occupation (ref: unemployed) 
Civil servant 1.54 (0.32) * 1.02–2.32 1.28 (0.34) 0.75–2.17 
Artisan 0.39 (0.08) *** 0.26–0.59 0.35 (0.09) *** 0.21–0.58 
self-employed 0.91 (0.16) 0.64–1.29 0.78 (0.17) 0.51–1.19 
Household Income (ref: N5,000–N15,000) 
N15,500–N25,000 1.80 (0.29) *** 1.30–2.48 1.36 (0.26) 0.94–1.97 
N25,500–N50,000 0.58 (0.10) ** 0.42–0.80 0.43 (0.08) *** 0.30–0.62 
N50,500- or more 0.59 (0.12) * 0.39–0.88 0.60 (0.15) 0.37–0.97 
will rather not say 1.06 (0.15) 0.80–1.40 0.78 (0.13) 0.56–1.07 
Length of stay in area (ref: less than 5 years) 
5 years or more 1.08 (0.29) 0.63–1.84 1.54 (0.43) 0.89–2.66 
Length of stay in dwelling (ref: less than 5 years) 
5 years or more 0.34 (0.09) *** 0.20–0.58 0.27 (0.08) *** 0.15–0.47 
Dwelling ownership (ref: owner) 
Renters 0.75 (0.09) * 0.59–0.96 0.85 (0.14) 0.62–1.16 
Location (ref: Ijora Badia) 
Ajah     23.86 (5.28) *** 15.47–36.81
Victoria Island     1.12 (0.23) 0.75–1.67 
Type of housing (ref: wooden shack) 
wooden on stilts     1.82 (0.36) ** 1.24–2.68 
Concrete     1.07 (0.18) 0.77–1.48 
Household vulnerability to flood (ref: no) 
Yes     1.40 (0.25) 0.99–2.00 
Refused to answer     2.89 (0.77) *** 1.71–4.86 
Neighbourhood vulnerability to flood (ref: no) 
Yes     0.75 (0.14) 0.53–1.08 
Don’t know     0.32 (0.09) *** 0.18–0.55 
Ever received government assistance due to flood (ref: no) 
Yes     1.18 (0.27) 0.75–1.86 
Access to social housing (ref: no) 
Yes     1.40 (0.28) 0.94–2.07 
Access to water services (ref: poor) 
good water access     0.99 (0.12) 0.78–1.26 
Distance to nearest healthcare facility (ref: 5km or more) 
Less than 5 km     0.64 (0.09) ** 0.49–0.85 
* p < 0.05, ** p < 0.01, *** p < 0.001. 
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Model 2 accounts for socio-environmental determinants. The excess odds, of the 31–40 age groups, 
increased by 23% from 1.41 to 1.73. Also, the excess odds of the 41–65 age group increased by 29% 
from 2.65 to 3.42. Gender and length of stay in the community were still not significant predictors of 
reported experience of changing rainfall patterns. Tertiary educational attainment, home ownership and 
marital status became insignificant predictors of reported experience of changing rainfall patterns when 
socio-environmental variables were accounted for. In the Nigerian context, people who have attained 
tertiary education probably engage in formal sector employment, which does not expose them to the 
vagaries of the weather. The odds ratios of position in household and household composition remained 
practically the same although the strength of income became reduced when socio-environmental 
variables were accounted for. Residents in Ajah (a richer neighbourhood) were more likely (OR = 23.86, 
p ≤ 0.001) to report having experienced changes in rainfall patterns compared to residents in Ijora Badia 
(the poorest community). Individuals who live in wooden houses on stilts were more likely (OR = 1.82, 
p ≤ 0.01) to report having experienced changes in rainfall patterns compared to residents who live in 
shacks on ground. Respondents who refused to answer whether their dwelling was susceptible to 
flooding were more likely to report having experienced changing rainfall patterns compared to those 
who reported that their household was not prone to flooding. A disproportionate number of the former 
were residents in Ijora Badia (poorest/slum community). Anecdotal evidence suggests such residents 
prefer to remain silent on flood issues for fear of forcible eviction by government officials. This is 
because local development authorities attribute the incidence of flooding to the proliferation of slums 
warranting eviction [55]. Access to water services and social support from government was, however, 
not a significant predictor of the experience of changing patterns in rainfall. 
Table 3 shows the multivariate relationship between respondents’ experiences of ocean surges on the 
one hand, and individual, household level, and social environmental factors on the other hand. In model 1, 
gender, position in household and occupation were not significant predictors of reported experiences of 
ocean surges by respondents. Also, length of stay in the community and length of stay in current dwelling 
were not significant predictors either. However, age, marital status, education, household size, income 
and home ownership were significant predictors. Individuals in the 31–40 age group were more likely 
(OR = 2.63, p ≤ 0.001) to have experienced ocean surges compared to those in the 18–30 age group. 
Similarly, individuals in the 41-65 age group were more likely (OR = 1.97, p ≤ 0.05) to have experienced 
ocean surges compared to those in the 18–30 age group. Married individuals were less likely (OR = 0.43, 
p ≤ 0.001) to report having experienced ocean surges compared to their unmarried counterparts. 
Households comprising of 4 and 5 individuals were more likely (OR = 2.07, p ≤ 0.01) to report having 
experienced ocean surges compared to households comprising of 1 to 3 individuals. Also, households 
consisting of 6 or more individuals were more likely (OR = 2.92, p ≤ 0.001) to have experienced ocean 
surges compared to households comprising of less than 3 individuals. Individuals who had monthly 
incomes between 15,500 and 25,000 Naira (up to 160 USD) were less likely (OR = 0.05, p ≤ 0.001) to 
have experienced ocean surges compared to those in the lowest income group. However, respondents 
who had monthly income between 25,500 and 50,000 Naira (up to 325 USD) were more likely  
(OR = 1.99, p ≤ 0.05) to report that they had experienced ocean surges compared to those in the lowest 
income group. Most of such residents reside in Ajah and Victoria Island, which is not far from the 
Atlantic Ocean. Interestingly, those who refused to disclose their monthly income were more likely  
(OR = 4.42, p ≤ 0.001) to report that they had experienced ocean surges compared to those in the lowest 
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income group. Renters were more likely (OR = 2.85, p ≤ 0.001) to report that they had experienced 
ocean surges compared to home owners. 
Table 3. Multivariate complementary log-log regression model predicting the experience of 
ocean surges by coastal communities in Lagos. 
Variables 
Model 1: Personal & Household 
Factors 
Model 2: Socio-Environmental 
Factors 
 OR (Robust SE) 95% CI OR (Robust SE) 95% CI 
Age (ref: 18–30) 
31–40 2.63 (0.59) *** 1.69–4.08 1.63 (0.50) 0.89–2.99 
41–65 1.97 (0.61) * 1.08–3.61 1.28 (0.53) 0.57–2.88 
Gender (ref: female) 
Male 1.06 (0.22) 0.70–1.59 0.63 (0.17) 0.37–1.09 
Respondent Education (ref: up to primary) 
Secondary 0.29 (0.06) *** 0.19–0.44 0.24 (0.06) *** 0.14–0.40 
Tertiary 1.07 (0.27) 0.65–1.76 0.34 (0.14) * 0.15–0.77 
Marital Status (ref: Unmarried) 
Married 0.43 (0.10) *** 0.27–0.68 0.44 (0.11) ** 0.27–0.71 
Position in Household (ref: Head) 
Non-head 0.90 (0.20) 0.57–1.40 1.00 (0.28) 0.57–1.73 
No. People in Household (ref: 1–3) 
4 or 5 2.07 (0.55) ** 1.23–3.50 1.89 (0.54) * 1.08–3.31 
6 or more 2.92 (0.76) *** 1.75–4.86 2.01 (0.64) * 1.08–3.75 
Ethnicity (ref: Yoruba) 
Ibo 0.65 (0.14) * 0.43–0.98 0.93 (0.22) 0.59–1.47 
Hausa 0.93 (0.39) 0.41–2.13 1.54 (0.66) 0.66–3.59 
Other 0.50 (0.31) 0.15–1.68 0.58 (0.34) 0.18–1.85 
Occupation (ref: unemployed)  
Civil servant 2.00 (0.76) 0.95–4.19 2.77 (1.62) 0.88–8.69 
Artisan 1.51 (0.56) 0.73–3.12 2.19 (1.28) 0.70–6.86 
self-employed 0.86 (0.29) 0.44–1.68 1.80 (0.96) 0.63–5.13 
Household Income (ref: N5,000–N15,000) 
N15,500–N25,000 0.05 (0.04) *** 0.01–0.25 0.09 (0.08) ** 0.02–0.51 
N25,500–N50,000 1.99 (0.69) * 1.01–3.93 0.87 (0.35) 0.39–1.91 
N50,500- or more 1.00 (0.41) 0.45–2.26 0.86 (0.43) 0.32–2.29 
will rather not say 4.42 (1.32) *** 2.46–7.95 3.46 (1.18) *** 1.78–6.74 
Length of stay in area (ref: less than 5 years) 
5 years or more 1.06 (0.36) 0.55–2.05 1.54 (0.57) 0.74–3.19 
Length of stay in dwelling (ref: less than 5 years) 
5 years or more 0.57 (0.20) 0.29–1.12 0.32 (0.11) ** 0.16–0.63 
Dwelling ownership (ref: owner) 
Renters 2.85 (0.77) *** 1.68–4.85 1.61 (0.47) 0.91–2.84 
Location (ref: Ijora Badia) 
Ajah    19.82 (8.87) *** 8.24–47.62 
Victoria Island    3.54 (1.09) *** 1.94–6.46 
Climate 2015, 3 30 
 
 
Table 3. Cont. 
Variables 
Model 1: Personal & Household 
Factors 
Model 2: Socio-Environmental 
Factors 
 OR (Robust SE)  OR (Robust SE)  
Type of housing (ref: wooden shack) 
wooden on stilts    1.02 (0.42) 0.45–2.28 
Concrete    1.79 (0.67) 0.87–3.71 
Household vulnerability to flood (ref: no) 
Yes    2.07 (0.67) * 1.09–3.92 
Refused to answer     0.14 (0.14) * 0.02–0.96 
Neighbourhood vulnerability to flood (ref: no) 
Yes    3.42 (1.42) ** 1.52–7.73 
Don’t know    1.90 (1.22) 0.54–6.67 
Ever received government assistance due to flood (ref: no) 
Yes    0.99 (0.34) 0.50–1.95 
Access to social housing (ref: no) 
Yes    1.33 (0.46) 0.67–2.63 
Access to water services (ref: poor ) 
good water access     0.46 (0.13) ** 0.27–0.79 
Distance to nearest healthcare facility (ref: 5km or more) 
Less than 5 km    0.11 (0.05) *** 0.05–0.25 
* p < 0.05, ** p < 0.01, *** p < 0.001. 
In model 2, dwelling ownership lost significance whereas length of stay in current dwelling became 
significant when socio-environmental factors were accounted for. The 325USD income group was no 
longer a predictor of respondents’ experiences of ocean surges in this model. The excess odds for 
households composed of 4 and 5 individuals reduced by 18% from 2.07 to 1.89. The excess odds for 
households composed of 6 or more individuals also reduced by 47% from 2.92 to 2.01. Individuals 
resident in Ajah and Victoria Island were more likely to report that they had experienced ocean surges 
compared to residents of Ijora Badia (poorest community). The proximity of these two latter areas to the 
Atlantic Ocean accounts for this observation. Respondents who had access to good water services were 
less likely to report that they had experienced ocean surges compared to individuals who had poor access 
to water services. Those who live less than 5km from the nearest health facility were less likely  
(OR = 0.11, p ≤ 0.001) to report that they had experienced ocean surges compared to those who live 5km 
or more from the nearest health facility. Respondents who indicated that their households were 
vulnerable to flooding were more likely (OR = 2.07, p ≤ 0.05) to report that they had experienced ocean 
surges compared to those who answered no. Similarly, respondents who indicated that their 
neighbourhoods were vulnerable to flooding were more likely (OR = 3.42, p ≤ 0.01) to have experienced 
ocean surges compared to those who answered no. 
Table 4 shows the multivariate relationship between individual and household level factors and  
socio-environmental factors on the one hand, and respondents’ experiences of flooding on the other hand. 
In model 1, age, gender, marital status, position in household, household composition, and occupation were 
not significant predictors of respondents’ reported experience of flooding. Unexpectedly, age, length of 
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stay in current dwelling and length of stay in neighbourhood were also not significant predictors of 
respondents’ reported experiences of flooding in Lagos. However, educational attainment, ethnicity, 
income, and home ownership were significant predictors of individuals’ self-reported experiences of 
flood events. Individuals who had attained secondary or tertiary education were all less likely to report 
that they had experienced flood events compared to those who had primary education. Ibos were less 
likely to have experienced flood events compared to Yorubas probably due to the high number and 
clustering of Yorubas in Lagos. Individuals who had monthly incomes of up to 160USD were more 
likely to have experienced flood events compared to individuals in the lowest income group. The two 
lowest income groups reside in Ijora Badia. This suggests there are heterogeneities in the experience of 
flooding even within the same community. Also, renters were more likely (OR = 2.73, p ≤ 0.001) to 
report that they had experienced flood events compared to home owners. 
Table 4. Multivariate complementary log-log regression model predicting the experience of 
flooding by coastal communities in Lagos. 
Variables 
Model 1: Personal & Household 
Factors 
Model 2: Socio-Environmental 
Factors 
 OR (Robust SE) 95% CI OR (Robust SE) 95% CI 
Age (ref: 18–30) 
31–40 0.87 (0.16) 0.61–1.24 1.27 (0.39) 0.70–2.33 
41–65 1.44 (0.39) 0.85–2.44 3.11 (1.23) ** 1.43–6.75 
Gender (ref: female) 
Male 1.31 (0.21) 0.96–1.78 1.54 (0.43) 0.89–2.66 
Respondent Education (ref: up to primary) 
Secondary 0.58 (0.10) ** 0.42–0.81 0.96 (0.34) 0.48–1.92 
Tertiary 0.33 (0.07) *** 0.21–0.51 0.64 (0.25) 0.29–1.39 
Marital Status (ref: Unmarried) 
Married 1.16 (0.20) 0.83–1.62 1.82 (0.52) * 1.03–3.20 
Position in Household (ref: Head) 
Non-head 0.74 (0.11) 0.55–1.00 0.86 (0.24) 0.50–1.49 
No. People in Household (ref: 1–3) 
4 or 5 0.96 (0.18) 0.67–1.39 1.39 (0.48) 0.71–2.72 
6 or more 0.74 (0.12) 0.54–1.03 0.75 (0.25) 0.39–1.44 
Ethnicity (ref: Yoruba) 
Ibo 0.27 (0.05) *** 0.20–0.38 0.31 (0.08) *** 0.20–0.50 
Hausa 0.49 (0.21) 0.21–1.15 2.38 (1.59) 0.64–8.84 
Other 0.71 (0.26) 0.35–1.44 3.26 (1.18) ** 1.61–6.61 
Occupation (ref: unemployed) 
Civil servant 0.77 (0.19) 0.47–1.25  0.92 (0.36) 0.43–2.00 
Artisan 0.75 (0.20) 0.45–1.26 0.90 (0.38) 0.39–2.07 
self-employed 1.09 (0.25) 0.69–1.71 0.59 (0.23) 0.28–1.27 
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Table 4. Cont. 
Variables 
Model 1: Personal & Household 
Factors 
Model 2: Socio-Environmental 
Factors 
 OR (Robust SE)  OR (Robust SE)  
Household Income (ref: N5,000–N15,000) 
N15,500–N25,000 9.48 (1.48) *** 6.99–12.86 20.04 (6.67) *** 10.44–38.48
N25,500–N50,000 1.16 (0.22) 0.79–1.68 1.12 (0.33) 0.63–2.00 
N50,500- or more 1.13 (0.28) 0.69–1.85 2.44 (0.89) * 1.19–5.00 
will rather not say 0.71 (0.11) * 0.52–0.97 1.04 (0.28) 0.62–1.75 
Length of stay in area (ref: less than 5 years) 
5 years or more 0.54 (0.21) 0.25–1.16 0.68 (0.37) 0.23–1.98 
Length of stay in dwelling (ref: less than 5 years) 
5 years or more 1.88 (0.74) 0.87–4.07 1.12 (0.62) 0.38–3.30 
Dwelling ownership (ref: owner) 
Renters 2.73 (0.48) *** 1.94–3.86 2.73 (0.76) *** 1.59–4.70 
Location (ref: Ijora Badia) 
Ajah    0.22 (0.08) *** 0.11–0.44 
Victoria Island    0.18 (0.07) *** 0.08–0.39 
Type of housing (ref: wooden shack) 
wooden on stilts    0.44 (0.08) *** 0.30–0.64 
Concrete    0.03 (0.01) *** 0.02–0.06 
Household vulnerability to flood (ref: no) 
Yes    2.43 (0.67) ** 1.42–4.19 
Refused to answer    1.76 (1.07) 0.54–5.79 
Neighbourhood vulnerability to flood (ref: no) 
Yes    3.46 (0.93) *** 2.04–5.85 
Don’t know    4.27 (1.91) ** 1.77–10.26
Ever received government assistance due to flood (ref: no) 
Yes    0.51 (0.14) * 0.30–0.87 
Access to social housing (ref: no) 
Yes    1.46 (0.47) 0.77–2.75 
Access to water services (ref: poor) 
good water access     0.91 (0.27) 0.51–1.61 
Distance to nearest healthcare facility (ref: 5km or more) 
Less than 5 km    0.91 (0.22) 0.56–1.47 
* p < 0.05, ** p < 0.01, *** p <0.001. 
In model 2, age, gender, marital status and household composition became statistically significant 
when socio-environmental factors were accounted for. However, length of stay in the neighbourhood 
was still not a significant predictor of experience of flood events by residents. After controlling for  
socio-environmental factors, education was no longer a predictor of residents’ reported experiences of 
flooding. The excess odds for home ownership as a predictor of experience of flood events remained 
unchanged. As shown in the model, residents of Ajah and Victoria Island were less likely to have 
experienced flooding compared to their counterparts in Ijora Badia. Also, individuals who lived in 
wooden stilts and concrete houses were less likely to have experienced flooding compared to their 
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counterparts who resided in wooden shacks on ground. Interestingly, individuals who had received 
government assistance were less likely than not to have experienced flooding. Such social assistance 
may have the effect of reducing losses experienced during flooding thereby accounting for recipients’ 
limited report about the experience of flood. An alternate explanation could be that social assistance on 
flooding in Lagos is often misdirected to aid certain groups who may not necessarily be the most vulnerable. 
6. Discussion 
The central aim of this research was to understand and quantify the personal and socio-environmental 
determinants of the experience of flood events, ocean surges and changing rainfall patterns by residents 
in Lagos, Nigeria. An analysis of compositional and contextual factors has shown that there are areas 
(communities) where high levels of flooding tend to be clustered and that this is not fully explained by 
the individual characteristics of the people of whom the community is composed. For instance, on the 
basis of geographical location alone, one would expect higher levels of vulnerability and higher 
perception in Victoria Island due to proximity to the ocean and lagoon. However, our findings indicate 
that Ijora Badia is much more vulnerable because of the nature of the built environment which is 
characterized by the lack of drainage systems, substandard housing quality and poor waste disposal 
practices. These findings are consistent with the work of [55]. This study, thus, underscores the 
importance and complex nature of the interaction between individual and socio-environmental 
determinants in shaping climate change experiences, risk of hazard, and vulnerability of individuals and 
households across neighbourhoods and communities. In some cases, buildings were located in hazard 
prone areas within the three communities. In fact, every two out of three respondents indicated that their 
current dwelling was prone to flooding and every four out of five respondents indicated that their 
residential neighborhood was prone to flooding. This is probably because of the topography of the city 
and the quality of housing in the neighbourhoods. We observed differential experience of flooding by 
dwelling ownership. Most homeowners live on upper levels of storey buildings while renters who tend 
to experience more flooding occupy the lower sections which may be susceptible to flooding. A 
disproportionate number of such cases were in the poorest community; that is, Ijora Badia. 
Unexpectedly, individuals who had received government assistance due to flooding were less likely to 
report that they had experienced flood events, thus suggesting politically-motivated disaster relief. It 
appears that government assistance reduces perceptions of vulnerability which in essence demonstrates 
the complex interplay of economic conditions, electoral politics, and moral hazard in shaping the ways 
in which politicians allocate, or fail to allocate, resources in light of natural disasters [59]. Clearly, this 
issue shapes people’s perception and experience of disaster impacts. 
Since residents in Ijora Badia were often victims of forcible evictions in connection with development 
projects [55], one can deduce that broader structural issues and development policies also play a major 
role in increasing vulnerability to climate and other environmental hazards. This focus on the social 
production of vulnerability points to economic and political determinants of unequal exposure to climatic 
risks including structural barriers preventing people from living safer lives [60]. This is a direct response 
to blame-the-victim lifestyle notions, which draw attention to individual responsibility to choose so-
called less risky environments in order to cope better with climatic risk [61]. 
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By focusing on the relationship between the social environment and residents’ perception of flooding, 
ocean surges and rainfall patterns, we make contributions to a nuanced understanding of three distinct 
but closely related social phenomena. First is that neighbourhood characteristics are more than the sum 
of the individuals living in them [62]. For this reason, neighbourhoods exhibit a patterned regularity of 
vulnerability rates over time even though individuals come and go. Second, there are features of 
neighbourhoods that strengthen or weaken social support and social cohesion [55], and these have 
important implications for the wellbeing of residents in those neighbourhoods [63]. Third, as evidenced 
in this study, the social characteristics of a neighbourhood are not simply a result of geographic location 
but rather influenced by socioeconomic status of residents, available public services and infrastructure, 
social behaviour, and governance policy. In essence, the vulnerability associated with the experience of 
climate events at the individual and population levels are shaped by the interaction of multifaceted 
factors which have both local and broader structural origins. Perhaps, the most important contributory 
factors to vulnerability at the population level result from substantial changes in society linked to 
population increases, urbanization, economic fluctuations and infrastructural deficits which alter the 
adaptive capacity of communities [28,64]. For instance, population growth in Lagos underpins the use 
of marginal lands and wetland areas as human settlements [36,64]. These societal changes create fragile 
environments which foster physical vulnerability at the individual, household and community levels. 
A dynamic interaction between individual income, housing quality, and length of stay in dwelling, 
community characteristics, and broader structural barriers in producing vulnerability were evident in this 
study. Residents in Ajah were more likely to have experienced changes in rainfall patterns compared to 
residents in Ijora Badia; the poorest community, this perhaps may be due to patterns of convectional 
rainfall in Lagos. Also, individuals in Ajah and Victoria Island (the richest community) were more likely 
to have experienced ocean surges compared to residents of Ijora Badia, because of their proximity to the 
Atlantic Ocean. Individuals who lived for more than 5 years in their current dwelling were less likely to 
report having experienced changes in rainfall patterns compared to their counterparts who lived in their 
dwelling for less than 5 years. We suggest that residents who have lived longer in their current home 
were accustomed to the changes and hardly problematized the changes in rainfall patterns unlike their 
more recent counterparts. 
We found that neither the compositional nor contextual factors alone were sufficient to completely 
explain residents’ experiences of a particular climatic event. In fact, both dimensions simultaneously 
contribute to the explanation, although not proportionally so. This was evidenced in the higher odds 
when socio-environmental factors were considered in addition to individual-level factors in explaining 
the experiences of climatic events by residents. Regarding residents’ experiences of changing rainfall 
patterns and ocean surges; individual and socio-environmental factors were not different in terms of 
strength of prediction. However, in terms of the residents’ experience of flood events, we found  
socio-environmental factors were stronger predictors than individual-level variables. It is reported 
elsewhere that individual-level variables interact with environmental variables in predicting outcomes 
such as vulnerability [61,65,66]. In certain studies, after individual economic variables were added to 
the models, environmental characteristics were no longer predictive of the outcome [67,68]. Our study 
predicting residents’ climate experiences, however, is inconsistent with this observation, as the  
socio-environmental factors increased the excess odds of the experiences of climate hazards. 
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A number of socio-environmental factors remain salient for poor communities when dealing with 
climatic events. Some respondents (63%) indicated that they had to walk more than 5 km to access  
public healthcare services. A disproportionate number of such individuals were resident in the poorest 
community of Ijora Badia. Furthermore, those who indicated poor access to water services were densely 
populated in the same area. It is argued that the risks associated with good or bad health are not evenly 
distributed throughout a population which is defined by geographical boundaries or some other common 
characteristic, for example, neighbourhood environment [69–71]. Such health-related risks feed into 
inequalities and vulnerabilities, which eventually manifest differentially in various neighbourhoods in a 
community [60]. This brings to the fore the need to examine the role of place in hazard vulnerability 
research [50]. It presents the difficulty of disentangling the individual-level (compositional) and 
neighbourhood/community level (contextual) influences on outcomes of climate-related events. As 
argued by MacIntyre et al. [72] in the context of variations in health outcomes, it is possible that 
variations in climate change perceptions may also be due in large part to compositional effects, whereby 
particular types of people who are at a high risk for disasters are found to be clustered within particular 
places. For instance, in this study, we found that a high proportion of low income earners were clustered 
in Ijora Badia. Also, variation in climate-related outcomes (e.g., experience of flood events) may, in part, 
be due to a particular characteristic or feature of the social (e.g., poverty and low coping capacity) or 
physical and built environment (degraded/water logged land and poor housing) that is putting a 
population at a higher risk of impacts. For instance, we found that a disproportionately higher number 
of residents in Ijora Badia live in wooden shacks compared to Victoria Island (the richest community) 
where residents live in concrete storey buildings. More so, Ijora Badia respondents exhibit a high level 
of overall vulnerability resulting from their compositional and contextual circumstances. These findings 
suggest that poor areas may have a leveling effect; that is, life in a poverty-stricken and environmentally 
degraded area may overwhelm other important factors. For example, ethnicity and personal income were 
not as significant in Ijora Badia as they were in more affluent areas. This observation is consistent with 
the findings of Crandall and Weber [73], Chowdhury et al. [74], and Yen and Kaplan [75]. 
Various possible reasons could also be posited for the relatively strong differences in exposure to 
flood events between more and less deprived people living in relatively affluent neighbourhoods such 
as Victoria Island and Ajah. The effect may be a statistical one, resulting from more extreme differences 
in wealth between individuals in more affluent neighbourhoods, so that stronger socio-economic 
inequality is reflected in clearer differences in exposure to flooding and ocean surges. One possibility is 
that individuals with low deprivation scores in more affluent neighbourhoods are in fact affluent and that 
the deprivation score is not adequately representing the difference between the very rich individuals and 
deprived people. Another effect may be a socioeconomic one, in that the impact of a given level of 
poverty is greater for an individual living in a generally more affluent neighbourhood; perhaps because 
a sense of relative deprivation is more acute and has a more severe impact on psychological state of the 
individual and because community support for deprived minorities is less in affluent neighbourhoods, 
or perhaps because the cost of achieving a reasonable standard of living is greater so that the poor suffer 
particularly marked material hardship in predominantly wealthy neighbourhoods. 
  




The study presented in this paper fundamentally examines whether perceptions of exposure to 
climatic events and variability can be linked to contextual variables; that is, the characteristics of a 
residential neighborhood or place (e.g., the degree of segregation, housing quality, social support, or 
environmental factors for specific spatial areas) as well as population compositional variables, that is, 
characteristics of the population living in a specific area (e.g., income, ethnicity, or educational level for 
a specific population). In doing so, our analyses have not only identified characteristics of specific 
populations at risk, but we have also outlined the geographic areas where disparities occur. This study 
has shown that regardless of their individual characteristics, residents in more socio-environmentally 
disadvantaged neighbourhoods report having experienced more flood events. We hypothesize a number 
of mechanisms by which socio-environmental factors might influence differential experience of climatic 
events for residents in disadvantaged neighbourhoods. First, the biophysical characteristics of the 
environment (if it is low-lying and prone to water-logging) may be important. Second, the effect of the 
domestic policy environment and its connection with housing provision in the local area may also have 
an impact. For instance, the physical design (wooden shack, wooden on stilts and concrete) and housing 
conditions (availability of sanitation, refuse disposal, and on-site drainage) may render poorer residents 
vulnerable to flood events. Third, the provision of services including water, health care, and educational 
status as well as socio-cultural features of neighbourhoods and the reputation of an area which may affect 
adaptive capacity are important [55]. Our findings are therefore pertinent to community disaster-risk 
reduction and climate change adaptation, which aim to reduce inequalities in climate exposures and risks 
by improving the urban environment and socio-environmental conditions of the poorest members of 
society. In areas where vulnerability levels are generally high, it may be necessary to take action at the 
scale of whole communities, as well as for deprived individuals within those communities. Our findings 
indicate that the most significant factors that culminate in vulnerability are nested and relate to individual 
characteristics, place-based elements, and broader socio-environmental, economic and political factors. 
High levels of poverty, marginalization and politically-motivated disaster relief in communities 
determine differential vulnerability between people in different geographic regions. This, in turn, shapes 
individual perceptions of vulnerability to climate-related hazards. Addressing these factors requires 
redesigning the social and structural relationships in urban societies to allow for greater inclusion and 
support for low-income populations living in environmentally precarious areas. Most dominant disaster 
risk reduction strategies over time have proven to be less effective because they do not take into account 
the perceptions and situations of individuals at risk from climate-related hazards and do not address the 
daily realities of people and their socio-environmental contexts. This study deviates from the norm by 
accounting for perceptions as well as experiences of people, and it concludes that certain  
sub-populations, as well as residential clusters or “hot spots” in Lagos, require a greater voice in urban 
planning and management and greater institutional support and infrastructural investments that can aid 
disaster risk reduction and bolster adaptation to the changing climate and its extremities. 
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